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(54) TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide toner which does not cause filming and gray spots even 
in the case of service for printing over a long term, and a producing method of the toner. 
SOLUTION: After coloring particles whose spheroidicity is 1 to 1.3 and which are spherical 
substantially, spherical organic particulates whose average particle size is 0.05 to 1 jum and 
whose spheroidicity is 1 to 1.3, and spherical silica particulates (A) whose average particle size 
is 0.03 to 1 jum and whose spheroidicity is 1 to 1.3 are mixed, they are made to pass through a 
sieve whose sieve opening is >53 jurr\ twice, whereby the toner in which the amount of a 
flocculated body having the size of >45 jum is <0.005 wt.% based on the weight of the toner is 
obtained. 
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[»*S1] *&&=F t 0. 05-1// 

0>$>'J*«*W- (A) t£t>m?Z> hi— fcfcl^T, h 
i— ^Icfrfc-T 4 4 5 // mJsl±<D»»i*»*< hi — mm 

hi— • 

[»*a2] m&%L*t. ¥*mmi*<o. 05-1// 

m(Z>#««ft?-t, ¥«I«g^O. 03~1//m<Z>vU 
**tt* (A) fctMittfc*, |«#A<53-25 
O^m0it*ft<fct2«MS«Ctt1»ii:t 
£ hi— <7>Ki6SaSo 
MBialMlttlMl] 

[000 1 ] 

hi— . WRht- o)«a*aicH-r«. 

[0 0 0 2] 

■*\ hi— c:«fcya»**u aa^c. »«*ttfch-*— 

sc^ic^y m&ft* &mz> »#a cc * « t»» h 
i— . ««iMi«*ttiBn»-eft«s«tti|i>i*4>rc« 

mftBfl*&#I£»«]SL MftMlclnau ;« 

a. na*. tt«-r*-tic,ky#fitt^s»«« 

ft hi— fc#-fcM(::ttJH**lTl*4. - a Lfc*ftl= 

*y. ft4«flE«ttfc»tt*w-r« *«*-r*c 
find tf©«»aai*T-c 1 5S« Lfcimt-^TL* c t 

<f^flilta>|fi|±lc|!8-r*5l»I*B*4-ST?fe*o 

[0003] ^^ut-^ififc. tt*ttna>tttf--p. w* 

i--a>Mfl±*H4«3R*&*o *fc. »6*i4!Hft 
l::*IB£*£Sli-£JBE<>: LT hi— a>Hjft4>lw«£A 

<&im*;ba-t ^ hi— comn^^mmt LtsAoit: 

[0 0 0 4] «K.I4, ffil¥9-3 0 4 9 6 8^tt« 

3 5 iaV fc «ittt y <D«a)asr*fiis-r <t -r 

-6 h-^— <r>»aS*^^IIB^*tLrL^o SH2000- 



7 5 540^«l:ll h^-tt^fc. 

5 O nmJslTO)«t«tte^-i:ft*-r* hi— (Cfcl^T\ 

h^-tt^t«*««ttT-saftLfc*iciB*a*iH*t 

Mlr^fLO. O 1««96*SB-Cft*ZfcSW«fcTr* h 

WHTO 1 -2 0 2 7 6 1«^«[l=rL 10 0^r>i 
(DlS^MLfc^. Ml- 1 50-200> y>i<DtS£» 
fflL»4-+9fe(c^rt**i« hi— *VCl** 0 
[0 0 0 5] L^LftA<6. *«W#6(D«»eJllU:<fc 

9-304968 #^«©«36»aai;f 
nice*: y#6*t* h-i— t?(4, ■a>sMfta>M£^«ii£ 

«B<<P*fc»lc«l*t»<. 4iffi<iL<fiTL, ffifz 
flfcl^o *#H^2 0 0 0-7 5 54 Of^Stibtll) h 

i— RfiXjaa>a£*nx.«»*3y7+»-eft 

*Ktt3&<»L<«T-r«o *fc. WHPF0 1-2 

0 2 7 6 1 #4>(B-e#6ft« hi— B^B#0)Rfe 

fc. 

[0 0 0 6] 

Kmc* itft, tt*tt-tt&tJW&S*&1fta>f*4a> 

fl,3>y*tfKfi»ft©»£*«ttl* hi—. *fc, Kh 

* a«r 4 - ic fc 4 o 

[0007] 

[BBS»at«fc«)fl)*S] **UB#f4. MfEgltt* 

«3ea>*««tt^&tfs/'j*«tt^- (a) fctftwr* 

hi— frfcl^T, hi— + ^S«-r«4 5/imia±(D» 

*»aA<hi— ■il:«Lt*MJ2lT'(f*« hi—* 

^< LT*««l:J:tLll »fitt^-t. ^Sg^O. 

1 - 1 /im<7)*««lttdF-i:, sFtSllftS^O. 1-1/im 
(Di/'J*««ft^-i:*ft*-r4 hi— icfeLvc. hi—* 
IC#S^4 4 5// mia±<7)»*i*Jl/)< hi— SSfC^ L 

to. oo 5ma%isTF-t?fc6 hi— ]&<a«**t* 0 ^ 

fc. **^lZj:*Lli. gfe*5^<t. ¥^feg^<0. 0 5 
- 1 //mtD^attfi^i:, ¥*9*ftS^0. 0 3-1//m 
fl)->'J*tWi:t»*1*fc*, IB*4«5 3-2 5 
0//m<D8SS / ><i:< t^2Siii^^-t±4 hi— (DSIift* 

[0 0 0 8] 
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WRl* (A) JtSLT^^c 
[0 0 0 9] *§£BA\Z&m2tl&mfrtiLT\ZM&ft\JBlTS 

mmm. mmmm^mm^Lx^-[z^m^^xmm 

ftmz&tp^Mmzv. m^m^xm^Lxm^^m 
J&U m&&T'&\zm&. Ha*. $im-?z>z.t\z 

vmi^mxmftLx£&£i*:tc%L*£. mm. nm? 
z>^t\z&i)m&m**mz>££&. ®m.^m^m 
mz&mmmtL. *H\zm&mmzmnLxmm®i% 
\zmmm±tz'&. mmnztpttLx&te. *<»'&nm-* 
z^tiz^v m&tki-* mz>%*mi\tmm \z& y m^-r 

[oo 1 o] Sfe&^-<7>J*ff2£fi. WI=BHES*tttL^ 

(d v) 7b<3 — 1 2/irru »£L<I*4~ 
10/lmt?*y. {*«?«ttfi^flM¥4)f(t& (dn) 
(Dit (dv/dn) *)<1~1. 3£>&ffl<D*,0)-efo£<7) 

I^Iii: Lf:R0IS (Sc) 
(S r ) -eSJofcffi (S c/S r) 

[0011] t£mmmo>mt*mt lti*. h^- 

X^^>fc<fetf-t(D«SM*a)«^«: ; x^u>-p-^ 
p;^x^L'>ftm£<*, xf i/>-^Pt°b>^i^ 
(*, x^L/>-e-;uh;ux>^M-&f*. x^u>- 1: 
u>#s^<*. x^u>-7^ un^^ju 

x^u>-y to u^stx^u^s^t*. x^ 

^Hj;u***f*, x^u>- f jn-f 
m$4*. x^u>- t'-;nfjn- ^;u#S^<*. x 



yx>M^I*, xfi/>-^v^L/>«I&ft, x^ 
b>-7^'jp-h»jii/->r>f^i^ x^u> 

#S£t*^(DX^u>#m^tt ; tK'J^^vu^^^'J u 

7Ku^pt°u>. tKuxx^;u. tK'J^uso. tK 

[oo i 2] tt**n*Hjft-r*fc»icffl^6*t4»* 

Qf->^;ux^u>HcD5fSlse~;uma<* ; T<7 g;u 
V/fC-;u. 7^ u ;ug§ v> ^;u7 ^ J x^ 

-x^;u^^v;u % y^'j;biy^fJl/7Syxf 

7<7'j;u7 5h\ y uji,7S FmoTO 'j;ug* 

U>f O^ / 1 L/7 ; »I exju, ^p 

t°^->^e-;u^c^) tf-yuxx^fju ; e_;u> f^x- 

;^h>; 2-e— ;ue«jv?>. 4-e-;ueu^>. 

>^ma:<*^> x^u>^^ g ^ < t 7 / 7 .j;u^ tL <i i 
[0013] tt»»aB*«ai-r*icftfcy. szffitemm. 

»0)»»lSi?tf-^Hb*«l ; Xf l/>^'Ja-JUv> ^ 
^■JU— vxf b>^7'J p^y^ ^^7 'J U- 
(^yif b^»J^>8iXfik N, N-v 
tf -;ur— 'J yt- ;ux— ^;u^<7>2{i(7)ex:;uS 
**r«*©«©S>lf=JMb*» ; ^>^x>JX'J I — 
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$ <7 >j juK^cq x ^ b > tt^&fa ±» £ a> x x t- 

tf»«ttm$(*i*. fc*iM*2«uLt 
a<*i oousifey. a*i omwjstf. *?£u 

<tt, O. 1-2ii^fc^o C5LfcS^tt^Si* 

[ooi4] t£mmm&9si&?ztzih\zm^z>m'&Mft 

WKKtt; 4 t 4' -TVtfX (4-v7ygSB) . 

2, 2' -T x /ex (2-7^v/^P^» 

i& % 2, 2' -77t^-2->f;i/-N-1, 1' - 

tf^T^K. 2. 2* -T v /tfX (2, 4-v>^;U/< 
Up-h'J^U) . 2, 2' -TyeX-fV^fP-h'J 

ju. 1, T -77tfx ( 1 - p^^-»t>^;U7p— 
$?- t -^JW^-t4v K. T^=f-)\,J^— t^ry h\ 

v^s;i//^-t^rvh\ ^Op-OU/<-**v K. ^> 
y-f ;u/*-*^> K. t *-*v-2-xf 
j^+tyi-h, t -:?^u/^— ^;u*^-?*y x 
— K t - ^vji,^-t+y 2 - if i- 
K t -:?^;U/*— 7t*-zs\f'<l>— K t -^v^i>;u/^ 
-t+yt 6 /\'i/- h. is-* v^p t°;u/^pf^->v^ 
— K y-t-^/^-t4WV7^U- 

K 1. 1' . 3. 3' -f h7>f;^f;i//^-t+ 

v- 2 -x^u^+f-y jl— K t -^JU/ 

-< V U- h «<D«ilft«H«: if « d <t 

£fe. ctt&«ftBB»*Ji:a5c*li:*IB^^-& 

[00 15] Z5Lfe*-Ct»IC «ffl*n*«*tt* 

Ji{*i^*«a»tt<©«$i!ii»ffl*a«-r*ct3&<»* 

«^ttt«, ±IB*«BB*fe*l(*. **ttJ»a<*i o 
OliSI^Lt, O. 1~2 0MSfl. »*L<[* 
O. 3- 1 511511, Ml::#*L< l*0. 5-1011 

fflffli^io £fe. fi»ttHB*JljS-r-6^ftfey. w\- y A 
[0 0 16] »fe«mc**;h,£*fe»]£ LTI*. * — 



l^& 0 20 nrn£V'^£^t±l—7\i^y=ry5<Dft%[.tf 
#t>*l?\ /JVS^JO^L^ hi— |C^^) 0 — 4 0nm 

[0017] h^— ffl». -fi 

mmmcDit&Mtfmi^ti&o jh*mic(*c. i. e 

y>yh^fXO-3, 12, 13. 14. 15. 17. 
6 2. 6 5. 7 3. 8 3. 9 0. 9 3. 9 7. 1 20. 
1 3 8. 1 5 5. 1 8 0fcct^18 1^f[fbWo 

hU^K48. 57. 58. 60. 63. 64. 68. 
81. 83. 87. 88. 89. 90. 112. 11 
4. 1 2 2. 1 2 3. 1 44. 1 4 6. 1 49. 1 6 
3. 170. 184. 185. 187. 202. 20 
6. 207. 209. 2 5 1 . C. I . M9 * > h/<-f 

h 1 9 WA<3*lf &*l5o ^>7>^fe^J<t LTI*. 
j87^Py7i>MfcJ;i;f0gS^ 7>h^* 
y><b$«B»*<Wfflt?*4. Jl(*Mic(ic. I. \£<f* 

> h 3?;L,— 2.3.6.15.15:1.15:2.1 
5:3. 15:4. 16. 17. J: 6 O l£*)<^lf t> 
C5Lfc»ft*a>ttffl«f** tt*WBR«fe(ASd 
ttmSi*1 O OSfiaUC^LT 1 - 1 OllSt'fc^ 
[0 0 18] h-^-<0ttffi£lRj±*tf*fetf>. WtS!#J^ 
***1ta>»«*Jwaflttif3b<3SliD-e*«. naaffltur 

^ >r >7 ^ ^ xS^^*5gK<bfi^fi7KU zfa t° u 
»^**Sx**^»lc««|Lfe«»^*3|5l!B*tt 
Ttf'J ^P t° U^fccfcl/C^^, t^Ta^U X^ U><7) 

^p^^tH'Jv-. #^*SIHb<&^a7KU x^ u 
^^aS^X7K^rvSlrS»Lfe<£^a^Ux^ 

u>fccfct/-ti^^<g^a7K'j ^p euxo^p^^ 

^H^^^X ; ^E>^>. trUv>. ^-y^^-f hlfCO 
iM9'^X ; 7 4 v v*— hP^ya^'^X^t' 
CD^/iJc^^^X : ^^I'JX'J h— ;Uf S UXf 

— h. ^>^x«jx'j h— ;ut- h7/asf — h. v^< 
>^xux'j h- uxf- h^if(D^tsgx 
XT-;Mb*HB«:ifA<»lf*i6*t*. -*i«bUM afc*l^ 

[0 O 1 9] ^HbO)5*) > ^77^X (^#(3^^ ^ 

9'^xg, h^^^^^^x. ^tigixfjMb^a^ 
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*f»«tKcctyaiis**i4Dsctt«irfci%T. 

(DflRlftbf— ^;SgA<3 0-2 0 0°C. *?£L<(£4 0~ 
1 6 0°C. MIC»*L<(*5 0-1 2 0°C(7)|Gffl|zfe^ 
/<>$x'JX'J h-Jl/XXfJ^, H«M»tr— *SK*< 
5 0 — 8 0°C(DffiHIC&Sv^>^XUXU h-Jt/XX 

-«Hitt/< i 5>X(Dffi-eWzB*L<. » 

^a?b<i o o oia-t-efcy > 1 o omkbics 

L2 5°C-e5M»J2U:»jRU iWlOmg/KO 

MI-WSLIV, S»tf-^aStt, ASTM D34 1 
8-8 2l:*ot«e*W:l^»*. ±E»SSlll*. 

(*1 OOMffll::**LT\ O. 5-5 011^, $?£L 

<(ii -2 0li»SfflL^ 0 

[0 0 2 0] ffWMIftlffltt* h^— <B*ai±£lR]±*# 

x>MM*tt») > XtfP>?7*^TRH («±^r« 
jb^ttSf) . t-7 7 («±*«fb¥1±JI) . 7K>hn 

>S-34 (t»Jx>hft*tt» . 7f;> hP>E-8 

1 (t'jX>Hb*a«) . 7fC>hP>E-8 4 (Tl-'J 
x>Mb3M±JJ) . #>hP>E-89 (*'Jx>Mb 

*aso . tk>kp>f-2i (tux^hibfa 

i) , COPY CHRGE N X UT^ h*± 

Si) % COPY CHRGE NEG (^7'J7>h 
ttK) . TNS-4-1 («±^-«<b*ttl() . TNS 
-4-2 («±*#fc*tt«) . LR-147 ( B^^J 
-U * httSt) «(D**1H«ffl. «HI¥ 11-15 19 
»3- 1 7 5 4 5 6-^«. »#BB¥ 3 - 

2 4 3 9 5 4#^«&if|xEIS(D4«7> : ExH;A 
(«) St^I^^I¥3- 243954M 

IS. *#F*W 1 -2 1 7 46 4^$EL 1$S¥3- 1 5 8 
5 8^«feiflclEK(DX;U7h>K Ofi) S^*mm^ 

i*«<7>*«»J»*J (ftM»ttt) Sffl^4^i:tfT?* 
4c «*»K* m& 

Lfch-J— t»*^4:^'e#*ja-C»*Ll^. WBfiWP 
ttli* tt»WflB£fc(»*ttJM1*i ooM»i::»L 
T> O. 0 1-1 oSSSP. »*L<l*0. 1 - 

7 mm^(D vm ^ *i 4 0 
[0021] »fttt^ii«tt»»***Lr^r*ft 

-SHbft. ^x^-f K ««*IM?x^>r h«co»fb 
ft ; ft. 3/\%h, -^^;u<7)^ o^^Bfc^lMiCLtl 

*KSOA, *;u*>OA % tux ^$>. 



[0 0 2 2] Mft»l::.fc4«Stt* S8;Sli£;*. 

;U^0Afc£f<7>'J ; Hb7J^-0^ i£<b^£ 

>¥0)«ES1bi : fc<t^&B<b^«3*>,. JkHflsTJUS 
-OA. *K^bv^vOA. JkttJbB-ttSOftM* 

[0023] it7K*tt*«*»<btta)=iP'r ks**-t 
p h s- 7 ^icHs-r * c <t 

rcj:or»^*t«lt*»tta)*lB*Mfcl*a)=ip-f h\ 
JkiElcJ: y *fifr«lt*»tta)*ll7KM<btt<Z) 

■*lc»t"**HftTiU*U*H*aMb*a*ttAtt 

0. 4£A£1. 0(Df5S"t?fe4o 

[0 0 2 4] M*»tt*«fc«»(D=iP-r Kl*. flftffe 
8»*D5 0 (ffltttt&^«<D5 0%JR«a) *<0. 5 
AimJslT-e, D9 0 (ffl»ttg»*0) 9 0%JR«ffl) ti< 

[0025] ^sfe^^^ji*. s^tt^«<*i oomasu 

i:*tir, o. 1 -2 ommfiwm^v&mir 

[0 0 2 6] gfeS^li. I4TC0I^$|5 (H7i) tftZb 
(viiH) |:I4^-^(Di^«;$S^^tSb 

14. P^$i5 (=i7B) a>«(Wbja»fts-Hi*yas^*ft 

^^t^)ilt^btl,c<hi:c);^ 3e*SJt(Dffi 

y»&*tfcta>-eti. aaaa^a^subs^aicci: y 
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[0 0 2 7] nTvxM^^, =>T«[T(7)<*II¥ 
^*agl**#lC|SS$tt^l^<. l«2-10/im, »* 
L<(*2~9//m, £y#£L<fi3~8/imT-&4 0 
»W^^3Kg (dv) /<!&¥tS*&^ (dp) t 
WI^BJEStifcl^ 7 JUT. tf*L<l*1. 

[0028] nyyx^a^iiTlt vx;u®<hcom 

mttrntttizm^ztite^tf* 1^80/20-99. 

9X0. lt«ffl^l)c vi;uSO>SI^3b<-tl5S]^efc 
[0029] =irvx;u^<Ovx;HlcD¥^iJl^li. 

il^O. 001-1/im, jt^KliO. 003-0. 
5jL/m. cty$T^L<(*0. 00 5-0. 2jumtfc 
4 Q &4£je»tt*<«TU <h£<&4£ 

^T^gfc^I/vxJUOfWt B^BflRBlCcky 
«*-c*4»*i** to>«»W^6*ft*i=WLfc 
fft*0)*# * fc«fc tf*> x ju**£ltttM4 c £ lz «fc y » 

d£*«B«tt«^i*. 3Ttt*(Dttafc«ki;h-*— Ba 
t*«-e#4o 

[0 0 3 0] ziT^i^tt^Slsnt-rsSftfcLrf*. 

X^U-< K^-fft. #BJRlEaK* in sit ul^ 

i n s i t uids^fl^i^. «ias»»a>ja**&» 

[0 O 3 1 ] i n sit u IZ<£ 5 ^ :7-fe;U h"*- 

-C, *ft<itI4tt»H* (aTfflm^ 
ttmfii*) . B&JH. fe*l/*BWI=«*>*±aSLfc« 
ffl*l****r*B*tt*JH**Ja* OTBJUBtMB* 
ft) SMStt. ■*M»JII*BL^rB*'r«^tl=* 

4 0 37»?li, ±j*LfcBBBfta(Ccfcy#6*i* h 

£ H C Sffi ft 4 - <t £ o 

[0 0 3 2] □7Mi^^Lt, ±aLfrM^ttmg 

X(k»;SJSA^ M^6 0°C^T, ^L<IJ40-60 
°C(D*^(**^fiRL5**(Z>3b<=i7ffl**(*i: Lt»8 

y, ai=#^^iB»aaE^«-r*4t, «#tt*<«T-r 



*>1*Ttt«r4Cfc*<*l\i 

[00 3 3] 2j ^-fe;u h-*-— 0>*«. 3 7*a^<Di*»¥ 

J$tt&l** a»2-1 O/im, $?^L< 1*2-9 /7m. 
*y»*L<l*3~8/im*«»*Ll*. 

tt& (dv) (dp) it, am. 7ja 

T. »*L<I*1. «fey»*L<l*1 . 3J»T 

LfcBaiSl:«kot»«ci:tfi?t5. 
[0 0 3 4] ftfctlfcziTft^l::. viJbfflfii*5^ 

S/x;uj*»fflJHaW*Hl6JR+l=-SL-C«iDTr 

tt»t»L<i*K*tti=aJn-r«ctA<-c#« 0 
[0035] ->x;ufflmfi<*i4. a7*a^£*g/irf 4 m 
■&f*(D**^xte«sfflcty*ffit^^ : 7X^E^Je$w-r 

4m^i*£**4t<Drfc4<B*<a*Ll\, vUW 

o°c^sx4m^i**^-r4mai**^*i^ti*a 

4o c^-e#^^is»as(i. ±aa>^ii:H«icLT 

[0036] v x )i>mmm.i*fr *uz> w^ttcD # ^ x$c 
9mmtfi4>#< t*=JT*^«*a*fr6<i:«a*(»a) 
*^xiE»aScfc y ttt< 5 i^»s-r*i&B^fc 
4 0 *>x;ua»«(ticJ:y»&*t*a*(*a>*^xiE* 

h^— <D«#£Jttt£fl±*1±4fctf>l::* 

3 0°c. Bti<i*6o-i 2o°c. * y 

»tL<li80-110°C-efc4o =i7*T«»a(*^ 
#^XR»fflKtD*i. a«1 0°C^±. »*L<(*2 

o°cm±. *y»*u< i* 3 o°cj2JiJi-efc4 0 
[0037] *>x^ffl*af**Siin-r4»u:. **tta) 
7v*;uBBt&#J$a*D'r4^i:3&<*^ , -b;u h 
-r<-T4fci6iz»*L^o *>x;uffl»a«:<Z)a*ia)Biz 

*<iiAU 3 7^«I!:I^ (vxju) S»«L«> 
•f < & 4^&t?fc4£#*.e>*i4o 

[0 0 3 8] *»tt^^*JHI«HB4:Lrf*. i^ffi^^ 
UOA. attBT^^E-^ASKDfflttB* ; 4. 4' - 
7 VlfX (4-y7/g?B) . 2, 2' -TVbfX 

(2-75y/ ^D/<» ZUgKffi. 2. 2' -77t* 
x- 2 ^;u- n — 1 , 1' -ex (tKPWf 

;U) -2- t KP*ylfil?Q tft7 5 K*©7 7* 
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; ft- **tt 

^e;*;nii*&a<D«ii. **«f***-c* a** o. o 

01-1 

[0 0 3 9] =i7ffl»*i*fc<fci;^x;Uffl*att:l*. ii 
880/2 0-9 9. 9/0. 1 <M*t) -ettJB**l 
fto i/x^ffl**«:(D««A<a/h-eft*i:«#tt**a 

a*^*4£je»a«a><s*a>a* 
[oo4o] ua«*w- 

(A) *0>i*8WJ&ttSA< 
0. 0 5- 1 /irru $?£L< liO. 1-0. 
fto Sfl&Jtl*»l::Hffi**lfclM&<* a«1~1. 3. » 

*l<(*i~i. 2 a>a»a>* ©-eft ft. 
A</h*^#ft^^^;u5>y<D»±A<l»jhTf#ft^a$ 

#*y* asic*#-*-«fftfcaiiitt3b<(ST-r4»*3&<* 

fto 

[0041] *«ttttTa>#7^iE»afletti*(=RC» 
«Mt^-*«fiR*rftft«*a)*^^«»aflEtt. a 

^60-2 50°C, B£L<l*8 0-2O0°C-Cfcft o 

*«*tt***j**ft<b**£L-c\ 7^'J;Hxxf 
^UJi/»ixf;i/*i**, x^u>-*$^ y;ug£x 
tfi<blf-;um^<*. Mfl: if =Ut -b;up-x 

[0042] mmmm*<Dmmmit&\zmm2*ite^ 

tf. ooltgpi:^Lr, a«o. 05-1 

mass. »*l<i*o. 1-0. siiat**, -cd 
mtf'Ptei^t ?4)i>*> ^y§<, ifir c * < * ft 

^SKIttt^JB <&y*Xbg< ft ft d <t 2><&ft 0 
[0 0 4 3] v'J^Mf (A) [* % *<D{*«WJ$*i« 
rf)<0. 03-1 /im % i^KliO. 05-0. 5 // m 
t?fefto »^S(44#lc|8S**tftL^A<, a«l~l. 

i*»**<a&y* aifc^^-r^fttatKitt^igT-rftiifi- 

*<fc4 0 «»*tf*#r*4i*att#ttT*4**tf 

<£> ft o 

[0 0 4 4] y'j*«8f (A) i*. 
L<[*4 0-8 o%t?&4 0 a^bfi^h* i^tnatiz 



L^<ftft-<ta<fc4o 

[0 0 4 5] v'J*M^ (A) (DSttSttWlClRSd 

tiat^ wett^-i oomgajf^^Lr. auto, o 

fftKliO. 1-0. ssas&fflt^ 
fto »a«A^ft^tWB»*A</|xS<<i:y. 

»<«py. *xi/tf«tLi<fti:tmo 

[0 0 4 6] *^BJCD h"*— ±i$Lfc*««tt^ 
*tf$/U*WHHF- (A) v'J^M^ (A) m 

a>*«*tt* * »« tit ft c t a^-e * ft o 

nru *?*L<I*1 0-30 nm(D. *>U*Xf*K*b^£ 
ir^-v — vT^^LTEP^SJS35i<ffiT-rftCi:^fcy. 

*=**-rar*4:*a«aB»ic*««^«TLr*^u 

*<£<ftftC<t#fcft 0 

[0047] mmmtiL+it. )i,&hi*5-js&v 

/WS*tlft»*ft«A<a«3 0-9 0%. B*L<l*4 

0-8 0%T'fcft o fl*7K^bS/)</b*t>i:S*lCckft»S 

wi=«a«aft#T-c*^"ja&<*±L»<a 

ftCt^fcfto 

[0 0 4 8] Amust^oBAiaawrcKCdtitti^ 
«fe*4^i oomiSPic^Lr. a*o. 05-1 
»*l<i*o. i-o. 5lMffl^«, Sin 
a*><'>ft^<t waa**^* < a y . ? -r ;u s >y<as§ 
tt»*5*i«K4^ air*L^atttt*«»<fty. 

[0 0 4 9] *JMJ0>h-J— I*. «fe**^<h. *«Ktt 

^Wv^ttiT (A) fcSS#S*fc», h-*— + 
ft 4 5/f miU±0»*«:«^ h^-SfifC^L 
TO. 0 O 511%)UT, fr£L < 1*0. 0 0 311% 

wT-efcfto *jm*a*<*i^ Kfesttjaa>*afe/)<*< 

ft fto 

[0050] *%9i<7> h *a>aar=*orW(= 

■36* tittle »aicli*fett*-±:* ¥*&*&SjCi<0. 
0 5-1/<m©Wt»Tt, TJSHStfO. 03-1 

tfm©i/u*iaT (a) tzm^ztt'ik. sim#*< 

5 3-2 5 O//m<0B£d>*< fc t 2 JSilil* tbT 
"f fto 

[0051] ^fe©^-^. ftaffl-efeft*«MtFF&tf 

v'J^W (A) ^>vx;u5+-9— ^<7)SiS 

«»«T?«d-rfto ^O^. tM^(/v'J*« 
^ (A) Ii. ^s>vx^ = ^r+h- -ft*fft»»Ltfc< 

[0 0 5 2] KCDgM#tt. »*L<(*7 4- 1 7 7 /i 
m. HI=»*L < 1*8 8-1 2 5 //m-e&fto BBH#A < 

5 3 //met y * i^ssnt ft(DfcBtrBiA<^ y . 

titt^fKISTL, ffll32 5 0|/m<ky**L^R 
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[0053] mzmmz-ezJimz. &\zmj££*ite^ 

&t?l£0. 2-3t/m2-hr, »SL<liO. 5~ 
2 t /m2 ■ h r T'fcy . JE*F ^fUfflf 1 ~ 

1 0 t /m 2 - h r . L < l£ 2 ~ 5 t /m 2 - h r 

[0 0 5 4] 
[0 0 5 5] 

(dv) At;ttS^^]«l«1*«?«tt&^fltt¥«ttfi 

(dp) <t(7)it (dv/dp) it. v;u^+r*<-tf— 

m. «*:-fVh>I I , ;1H 0%. MCttTflM : 
1 0 0 0 0 OflCD^^trtTo/co 

»«Wr*«JU— I I D [ «*) \z 
| <$UU&S*4T§& : 1 OOffl<B*f*T?R«31I£»:ttJ 

[0056] (*j»a) tt^ttwfk^a^itat ut 
r(d®« (sc) zn+comsmmm (sr> -esio 

fc«KDa»SE (Sc/S r) I*. #tt?0)«?-|ittll¥ 

I i D C («0 -UzigO iCcfcy, ? u-A®ffllz*hT 

*«T-0)ffiW* : «*2%. h-^i^SM: 10 
0ffl<&3M*"t?»l£U ttKLfcl 0 om\Z-O^T(D¥-t% 

[0057] (»*<bJt) >^-;uftic«fc6fl!7MbJt 

«HP0. 2g$500mlfl)t-*-|:ff»y, «*5 
0m I Zm*.. 

SiT^^ ju£*d*.ti*< 0 #ffi_ti::R»j!>< 



fl&TMbg (%) = (X/ (50 + X) ) x 1 o 0 
X ; J* — JUftfflS (m I ) 

[0 0 5 8] (SJftttfi) ht-1 0 0 0g5fftL, 
Xf>UX^3 2 5* y i>3.BlC h I:: flMftL 

fco ^tt»ISLTfcl^:B<BMt£3ll*-C* 45/imia 
±0)$S#ii (Wg) JSlTO)5S3b>P>»»W«$- 
ftlLfco 4 5/imW±Ol$M (Wt%) = (W/ 

1 0 0 0) x 1 0 0 0 

[0059] (2> -J U ) 7PK<D!E«tt-rt#««*aa> 

:7u>2- (2 0»«) iczibf— ffl«$4z^ hit, c 

2 3 o C&(j:;lS5O%0 (N/N) JS^. ;M3 5°C& 
(/;Ig8 0o^ (H/H) ^tgCD^itTT*- ISftl 

5%9i*ajt^a«fc9i**fTL^ mntoMtt do 
3-18) ic«»**fc. **i*Bi*««=nsy«it. 

^OdfeS (B) *Sfiflm <B*«fe«ll) -eajeu 
fco «s»^— ^/£(+*a]*ffl»fztey<*it. * 

(DSfeS (a) tatifc. rt^uffii*. (%) 

= (A-B) (OtW^-CWULfc. C(D«la>/]x*l^' 

[0060] C7-r;U5>^) rfiflS<DSH*±:* U— -> 
y*BB»l=fr5IWtt-l*#SI»*afl!>^y >9 — (2 

Jg5 0% (N/N) SiTt-Iffllt, 5%EP^;H 
j£T-jI!$EP=££m\ 5 0 OttSlC/\— 37 h — ><7)En^ 

[0061] (J5cfe^^) itf«a)#«tt-ril»8i*** 

<D^U>*— (2 0ttl) (Czi bf— fflffiSHz^ hit, 
S2 3°CSl/;SS5 O%C0 (N/N) (DSSTF. 5%B1 

[0 0 6 2] H^ILf: h"*— * 10g$ 

fffiL. frBM«0)MlzlR« % ^(0ff$t»(*3HS« (SB 

*<*<tt*B»IB*ai«Lfc. IS^M^^i+^lHl^A<2^ 
<Di§^(4, «0)tttt*2{»Lfcfttt«AWc^ftB||ll| 

t Ltr 0 1 (DSr?f1^ 1 0 5 um<DB$2mmm£ 
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B#PiSJ£l 0 0£Lfc) f«Lfeo 
[0 0 6 3] (#*0M) a*attLfca&tttt«0>jE 

*4 0 0 0»*ainLTS^LfcSfc. 8 0°C(r^;g-r 

£ 0 2, 2' -rv/ex [2->t;u-n- 

*; r V A — 8 O J . a*«||ta») <Z> 3 5 0 

tLWbv &itmtf3o%\zmLtzm&v, t - 

S/iUy^*^* >0. l«S»*nL. M^BB*&^t>7ft 

^'jjH^f;u4oosnsi 5»»(traiiiDL. mi^ 

[0064] (SUfeftH ) X^U>83*|5. n-^^U 
79 x ) U — h 1 7 SPo t^V^^^^ ttSA« T#2 
5BJ . =Sft*a»;-*«S4 0nm) 6 ffl. 
M»»J (Hr d r£ rxt 9 P>^77^TRHj . «±*« 

<b*a») o. 595. vtf~;u^>-t?>o. 635. t - 

r/<77U>h x^u- 3 0j . ;u 
*ts) 2 35^^t. e— X5^-e»ik**. 

**^2-x^;u^*i*v x- h (fp a D « ; 
r/*-?^;uoj B*SM§*±Si) 5«£j8*nu fcm* 

[0 0 6 5] fft7a, ^t>J»*2 5 0«|:ttftvy* 

-f*>£&*5 0»lz*iMb7> h'J^A (TKBMbT 
;u*u*JB) 4. 8»*»»Lfc*»»*«#T-ett* 

MM ] 



*H*M<b!ft=iP-f K) »»«*BSLfe Q ±lEaa-< 

-£EU>T1 2 00 0 r pm<BEte»-eftl5K«#L 

JRJ£»(wA*u 9 0°CTM^J£J££P*lte£i±. 8I»|III1 

[0 0 6 6] ±«Bfccfcy #frS^{*)a^(7)7K^tjCi«^S 
ttLfctffc* M»lp HS4JslTI^Lr»Sfc»S 

5 oospsaj^Tux^'j— <bL*a»*ffofc 0 -to 

*a«»»Lfc«, K««lCT4 5°c-e2gffi«;«ISfT 

i\ tea^sftfc. »fttt*a>(*«T«sttatt7. s 

A/m. tt&^0)tt«-eft«(»«sp«ttfi (d v) 
■tTJStta ( d p ) (* 1 . 2 5,«Mtt1. 15tfc 

[oo6 7] #*;h,fc:*fett^-i oogj<t. ##«-e 

8//m, «1. 1 3 O. 6a5<b. ^> 

1 2. i»*<ba6 0%a)*>g*«ttdF- (A) (jS D D p« 

TKMPXIOOJ . ««4b*:X«a«) O. 9»Rlf 
f ©tt(Dj|llftaf i LT¥«tti7 n m, BAtbft 6 
7%0vU*fti : f (B) (fa«a£ TRX3 0 0J % B 
*7xPy;i/ttI) O. 3S5<t A>yiJ^^- 
Tf10m ieai 400 rpmT?ISLt», i M 
# 1 O 5 Utm<D®.jjftmm&mm£M: % *L^"C?SliB#1 

ttfc h"*— fCOlx-C, 4 5 V rrxVL±<DMmfam<Dmfe& 

[0 0 6 8] 

[ii] 











1 


2 


3 


1 


2 


3 


4 




100 


100 


100 


100 


100 


100 


100 




















0. 6 


6.6 


0. 6 


0.6 


0.6 




0. 6 


vu*a«f (a) 


0. 9 


0.9 


0. 9 


0.9 


0.9 


0. 9 




V»J*«MW- (B) 


0. 3 


0.3 




_ 


0. 3 


~" 0.3 






105 


74 


105 


105 


297 


105 


105 




2 


2 


2 


1 


2 


2 




4 5^miiLJi(7)«mi*a (%) 


0. 003 


0. 001 


0. 005 


0. 008 


0. 024 


0. 004 


0. 008 


















3^*fe^]^ (N/N) 


4. 5 


4. 2 


4. 8 j 


4.6 


3. 8 


4.4 


4. 6 j 


3 35ttEM2 CH/H) 


6.3 


5. 5 


6.4 


5.6 j 


4.6 


5. 6 


5.4 


jus 








ML 


ft* L 


8000 


16000 






UC 




14000 


6500 


*&L 


15000 




100 


220 


110 


50 


60 


100 


100 
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[0069] mmm 2-3. &mm 1 ~ 4 ) tt36*h 
[oo7o] si (D hi— a>»flse*^t>. laToo-^ 

0 4 5 // m Ja±<D»*«l*^#L^lt«« 4 <D h 



[007 1 ] 

[anaaix] **wircfe+Ltf. m&mT\~. asm** 

fc£ 1/ v U rtSMrFSjSftl LTt7>r^S >^RU«fe 

Tjft«ct(D«i:i«ht-fl)Ba»a3!i<a«**LS. 



